Down-regulation of tumour gelatinase/inhibitor balance and preservation of tumour endothelium by an anti-metastatic ruthenium complex.
The anti-metastatic ruthenium complex Na[trans-RuCl4(DMSO)Im] was given i.p. at 22 and 44 mg/kg/day, on days 8-13 after tumour implantation, to mice carrying s.c. implants of MCa mammary carcinoma. The aim of the study was to compare the effects on lung metastasis formation with those on primary tumour cells. This investigation was based on flow cytometry analysis after propidium iodide and acridine orange staining, histology of tumour parenchyma and RT-PCR analysis for the type-IV collagenases MMP-9 and MMP-2 and their respective inhibitors TIMP-1 and TIMP-2 mRNAs. Na[trans-RuCl4(DMSO)Im] is not cytotoxic for tumour cells but has the capacity of interacting with nucleic acids, giving a general reduction of nucleic acid content as shown by a marked reduction of acridine orange staining and a tendency to a reduction of DNA polyploidy with marked reduction of 8n and 4n cell populations. Na[trans-RuCl4(DMSO)Im] also influences a proteolytic system which has the potential of degrading the basement membrane and has been related to metastatic aggressiveness: it markedly reduces, in a dose-dependent manner, MMP-2/TIMP-2 balance, but not that of MMP-9/TIMP-1. The different enzyme/inhibitor mRNA levels between untreated and treated tumours seem to be unaffected by tumour-infiltrating lymphocytes and are paralleled by the maintenance of connective tissue around blood vessels in the tumour mass. Correspondingly, lung metastasis formation is markedly reduced, to less than 10% of that seen in controls.